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1 Introduction

TSG RAN has approved the new four branch MIMO feature for HSDPA as described in RP-111393, [1]. 

According to [2] the revised RAN 4 work plan was approved in meeting RAN 4 64 as follows.
· Until RAN#57 (September, 2012)

a. Discussion and decision on the work plan
· Until RAN#58 (December, 2012)

b. In RAN 4 64bis (October 2012)

i. Core part:

1. Discussion and decision on the RF requirements which need simulations
2. Agree initial simulation assumptions for developing relevant RF core requirements

c. In RAN 4 65 (November 2012)

i. Core part:

1. Initial simulation results for RF core requirements (TAE, EVM, S-CPICH accuracy)

2. Agree final simulation assumptions for developing relevant RF core requirements

3. Initial discussion on other RF core requirements

ii. Performance part

1. Initial discussion on the plan for the performance requirements (HS-PDSCH, CSI, HS-SCCH, HS-DPCCH)

· Until RAN#59 (March, 2013) RAN 4 66 (January/February 2013)

iii. Core part:

1. Practical simulation results for RF core requirements

2. Agree on the RF core requirements

3. CR for the introduction of the BS core requirements

iv. Performance part

1. Agree on initial simulation assumptions for HS-PDSCH, HS-SCCH and if required for HS-DPCCH.
· Until RAN #60 (June, 2013)

d. In RAN 4 66bis (April 2013)

i. Ideal simulation results for performance requirements

ii. Initial discussion on the plan for CQI requirements (which tests to add? Single stream, dual stream, 4 streams? Both static orthogonal conditions and fading conditions?

e. In RAN 4 67 (May 2013)

i. Practical simulation results for performance requirements

ii. Initial simulation results for CQI reporting 

· Until RAN #61 (September 2013), RAN 4 68 (August 2013)

i. CR for the introduction of performance requirements

ii. Practical simulation results for CQI reporting

iii. CR for the introduction of CQI requirements

In TSG RAN 57 there was the decision to shift to Rel-12 all the features which can not be completed before RAN 58 (December 2012). Four branch MIMO has been already concluded in other working groups RAN 1-3 and only core part is missing in RAN 4 perspective. Hence it is proposed to complete the RAN 4 core part by December 2012 to make sure that this feature is part of Rel-11.

Hence in this document we discuss and provide proposals for EVM and TAE.

EVM

Section 6.8: 
Transmit modulation
Transmit modulation is specified in three parts, Frequency Error, Error Vector Magnitude and Peak Code Domain Error.
The transmit pulse shape filter is not impacted by the introduction of four branch MIMO.

If the same legacy EVM requirements are applied per antennas, the amount of error seen by the UE receiver can be bounded as
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When there is a correlation (([0,1] between the EVM random variable (for simplicity the same level of correlation between each branch) and the upper bound can be obtained when the channel is fully correlated on each four branch branch. This condition is highly unrealistic case.
25.104, Section 6.1 mentions that in case of MIMO transmission the requirements apply for each transmitter antenna connector in a per-port manner: this is applicable also for four branch MIMO.
Additionally the EVM does not depend on the number of transmitter branches as clearly shown in 25.104. The same handling has been used in LTE system where the EVM is independent from the MIMO order as shown in 36.104 Section 6.5.2. It should be also noted that LTE already consider higher order MIMO systems such that four branches and eight branch MIMO. 

For the above mentioned reasons we propose to follow in HSDPA the same handling as for legacy HSDPA MIMO and for LTE, i.e.:
Proposal 1: The same EVM requirements are applicable for four branch MIMO BS.
Section 6.8.5
 Relative Code Domain Error for 64QAM modulation
The Relative Code Domain Error is computed by projecting the error vector (as defined in 6.8.2) onto the code domain at a specified spreading factor. Only the active code channels in the composite reference waveform are considered for this requirement. The Relative Code Domain Error for every active code is defined as the ratio of the mean power of the error projection onto that code, to the mean power of the active code in the composite reference waveform. The requirement for Relative Code Domain Error is only applicable for 64QAM modulated codes.
For legacy MIMO the RCDE is defined as -21dB and this is applicable for single link transmission as well as for MIMO. RCDE is an alternative definition of EVM. Again the EVM requirements do not depend on the number of transmit antenna. The same holds true for LTE systems where the EVM for 64QAM is defined to be 8% independently from the MIMO order which in LTE can be currently up to 8 transmitter branches.

Hence the following is proposed;

Proposal 2: Reuse the existing RCDE requirements for 64QAM= -21dB for four branch MIMO.
Time Alignment Error

The TAE requirements as specified currently in 25.104 apply to frame timing in Tx diversity, MIMO transmission, DC-HSDPA, DB-DC-HSDPA, 4C-HSDPA, NC-4C-HSDPA, 8C-HSDPA and their combinations.

TAE is defined as the largest timing difference between any two signals. For legacy MIMO or TX diversity transmissions, in each cell, TAE shall not exceed ¼ Tc=65ns.

It should be noted that if the same legacy Tc/4 requirement is applied, i.e. the maximum time misalignment between any two branches should be less than Tc/4, the level of accuracy the BS has to achieve to guarantee this performance is higher compared to the dual branch MIMO legacy case. 
Additionally it should be noted that the TAE in LTE is as well defined as 65ns in case of MIMO (see 36.104, Section 6.5.3). This requirement is defined independently from the number of transmit antennas and is applicable also to higher order MIMO systems, i.e. up to 8 transmitter antennas. 
We propose here to follow the same handling as for legacy HSDPA MIMO and for LTE, i.e.

Proposal 3: TAE requirement equal to Tc/4, already defined for HSDPA dual branch MIMO (as well as for LTE MIMO up to 8 transmitter antennas) is applicable also to HSDPA four branch MIMO. 
2 Conclusions
 In this contribution we have started the discussion on the impact of the introduction of MIMO four branch on BS core requirements. We have provided here simulation results for EVM, and RCDE. The following has been proposed:
Proposal  1: The same EVM requirements are applicable for four branch MIMO BS.
Proposal 2: Reuse the existing RCDE requirements for 64QAM= -21dB for four branch MIMO.

Proposal  3: TAE requirement equal to Tc/4, already defined for HSDPA dual branch MIMO (as well as for LTE MIMO up to 8 transmitter antennas) is applicable also to HSDPA four branch MIMO. 
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